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Sheet shaped key top and manufacturing method thereof 



(57) A sheet shaped key top wherein molded resin 
key tops (6) are arranged on a sheet (1 ), wherein a resin 
key top is fixed so as to cover an upper part of a core 
(4) passing through the sheet, allowing the key top de- 
sign to be easily varied, and permitting a high manufac- 



turing output, and a manufacturing method thereof. 
More particularly, a sheet shaped key top is made by 
arranging a plurality of molded resin key tops (6) on a 
single sheet (1), wherein at least one resin key top (6) 
is fitted so as to cover a top of a core (4) passing through 
the sheet (1). 



FIG. 1 
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Description 

[0001] The present invention concerns a sheet 
shaped key top composed of integrally formed key top 
and sheet, constituting various press-button switches 
for various mobile communication equipment such as 
cellular phone, car phone, or the like, fixed telephone 
set, personal computer, controller, AV equipment, motor 
input switch or the like, and a manufacturing method 
thereof. 

[0002] In recent years, according to minimization and 
mobilization of electric and electronic equipment, it is 
also required to miniaturize, and to reduce the thickness 
and weight of press-button switches used for their op- 
eration section. 

[0003] To respond to this demand, conventionally, as 
shown in Fig. 14, it has been known a sheet shaped key 
top, wherein sheet and key top are formed integrally, by 
printing a display section 15 of predetermined charac- 
ters and patterns at the surface or back of a sheet 21 
made of flexible synthetic resin, bending this sheet 21 
to the same shape as the top face of the key top element, 
and at the same time, directly heat fusing a key top el- 
ement 1 7 made of thermoplastic injected in the bent por- 
tion, or fixing the key top element in the bent portion of 
this sheet with adhesive. 

[0004] Conventionally, this kind of sheet shaped key 
top has be decorated only by printing on the sheet, and 
it has been impossible to respond to market needs such 
as metallic plating tone or complicated key top shape. 
[0005] On the other hand, a key sheet wherein a mold- 
ed rigid resin key top is glued on and integrated with a 
key pad. The rigid resin key top may presents a variety 
of decoration for the display section; however, the 
number of manufacturing process increased and it tend- 
ed to make difficult to reduce the cost, because it is ad- 
hered to a flexible key pad made of elastic sheet such 
as elastomer or resin film. Moreover, there was no other 
means but to combine as another part, to form a pusher 
made of rigid resin under the key pad, lowering the pro- 
duction efficiency. 

[0006] Still further, characters and patterns were eas- 
ily enlarged or distorted, predetermined characters and 
patterns were printed on a sheet made of synthetic resin 
film, and then the sheet was bent upward with a ther- 
moplastic resin under a high temperature and a high 
pressure. Moreover, in this composition, it was difficult 
to obtain those of a small interval between adjacent key 
tops, those with a high key top, or those of complicated 
shape, in respect of the forming. 
[0007] In order to solve the aforementioned 
problems , the present invention intends to provide a 
sheet shaped key top allowing to facilitate the key top 
positioning, stabilize the character and pattern quality 
of the display section, facilitate to diversify the key top 
design of coating layer, metal plating layer or the like, 
and at the same time, increase the production efficiency, 
and a manufacturing method thereof. 



[0008] Moreover, it concerns a sheet shaped key top, 
composed by arranging a plurality of molded resin key 
tops on a single sheet, wherein at least one resin key 
top is fitted so as to cover the top of a core passing 
5 through the sheet. 

[0009] Further, it concerns a sheet shaped key top, 
wherein a tip placed at a bottom of the core sheet is a 
pusher. 

[0010] Still further, it concerns a sheet shaped key top, 
10 wherein the core and the resin key top are adhered with 
translucent adhesive. 

[0011] Still further, it concerns a sheet shaped key top, 
wherein the core and the resin key top are made of ther- 
moplastic resin or thermoplastic elastomer. 

15 [0012] Still further, it concerns a sheet shaped key top, 
wherein the sheet is made of synthetic resin film and a 
core section is made of thermoplastic resin. 
[0013] Still further, it concerns a illuminating sheet 
shaped key top, having a character illumination type key 

20 top display section wherein a predetermined character 
and pattern section is translucent while the part other 
than the predetermined character and pattern section is 
not translucent. 

[0014] Stil) further, it concerns a illuminating sheet 

25 shaped key top, wherein the non translucent part of the 
key top display section is a plated layer of metal plating. 
[0015] Still further, it concerns a illuminating sheet 
shaped key top, wherein the non translucent part of the 
key top display section is a coated layer of non translu- 

30 cent paint. 

[0016] Also, it concerns a manufacturing method of a 
sheet shaped key top composed by arranging a molded 
resin key top on a sheet, comprising steps of pinching 
a sheet in a die, injecting thermoplastic resin orthermo- 

35 plastic elastomer passing through the sheet from the 
surface side or back side of the sheet, forming a core 
integrated with the sheet, removing from the die, and 
fitting the resin key top so as to cover the upper portion 
of the core situated at the top of the sheet. 

40 [0017] Further, it concerns a manufacturing method 
of a sheet shaped key top composed by arranging a 
molded resin key top on a sheet, comprising steps of 
bending the sheet to the same form as the top face of a 
key top element, pinching in a die so as to direct the bent 

45 portion to the top face side of the key top element, in- 
jection-molding the key top element with thermoplastic 
resin or thermoplastic elastomer, and at the same time, 
molding a core integrated with the sheet, by injecting 
thermoplastic resin or thermoplastic elastomer passing 

so through the sheet from the back side of the sheet, re- 
moving from the die, and covering the upper portion of 
the core situated at the top of the sheet with resin key 
top. 

[0018] Still further, it concerns a manufacturing meth- 
55 od of a sheet shaped key top composed by arranging a 
molded resin key top on a sheet, comprising steps of 
setting the resin key top in a cavity of the die of the sheet 
surface side, injection-molding a core with thermoplastic 
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resin or thermoplastic elastomer from the back side of 
the sheet pinched by the sheet, and integrating the 
sheet, core and resin key top in the die. 
[0019] Still further, it concerns a manufacturing meth- 
od of a sheet shaped key top composed by arranging a 
molded resin key top on a sheet, comprising steps of 
setting the resin key top in a cavity of the die of the sheet 
surface side, further, bending the sheet having a display 
section to the same form as the top face of the key top 
element, pinching in a die so as to direct the bent portion 
to the top face side of the key top element, integrating 
the sheet and the key top element by injection-molding 
the key top element with thermoplastic resin or thermo- 
plastic elastomer, and at the same time, injection-mold- 
ing the core passing through the sheet from the back 
side of the sheet, and integrating the sheet, core and 
resin key top in the die. 

[0020] By the way, the sheet is preferably provided 
with a least one hole as the position where the core sec- 
tion is to be formed. The shape thereof is not particularly 
limited and it may be a round or square hole, or a simple 
cruciform notch. 

Fig. 1 shows a longitudinal cross section of an em- 
bodiment of the present invention; 
Fig. 2 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 3 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 4 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 5 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 6 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 7 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 8 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 9 shows an illustrative drawing of the manufac- 
turing method of the present invention; 
Fig. 10 shows an illustrative drawing of the manu- 
facturing method of the present invention; 
Fig. 1 1 shows a longitudinal cross section of an em- 
bodiment of the present invention; 
Fig. 1 2 shows a longitudinal cross section of an em- 
bodiment 3 of the present invention; 
Fig. 1 3 shows a longitudinal cross section of an em- 
bodiment 4 of the present invention; and 
Fig. 1 4 shows a longitudinal cross section of a con- 
ventional sheet shaped key top; 

[0021] The present invention allows to add to a sheet 
shaped key top a decoration technique that can be used 
for the resin key top display section by forming a core 
with thermoplastic resin or thermoplastic elastomer 
passing through a sheet constituting the base, and in- 
tegrating a resin key top whose surface is pattern dec- 



orated with character, pattern or the like. 

[0022] Now, the present invention will be described in 

detail referring to drawings. 

[0023] An embodiment of a representative sheet 
5 shaped key top of the present invention will be described 
according to Fig. 1 ; 

[0024] A part of a sheet 1 of the sheet shaped key top 
of the present invention has a display section 2 at the 
face or the back, bends in the same shape as the top 

10 face of a key top element, is integrated with the top face 
of the key top element 3, while another part is provided 
with a resin key top 6 fitted to the upper part, and a core 
4 acting also as a tip 5 at the tower part situated at the 
sheet bottom. Resin key top can be arranged in a high 

15 density and respond to the designing such as metal plat- 
ing, entire painting or the like, by fixing the resin key top 
6 to the core 4 through an adhesive 7. 
[0025] At this time, an engagement form of a core sec- 
tion and a coronary key top is not particularly limited, 

20 and the form that can be assembled easily is selected, 
and as for a means for fixing them, they can be glued 
using an adhesive, or engaged by their mutual form, or 
other means may be used. In addition, a protective layer 
1 8 may be provided, to prevent the display section being 

25 worn by the contact with fingers or others (Fig. 13). 
Moreover, the tip protruding from the bottom of the sheet 
made of organic polymer of the core section may also 
serve as a pusher 19. 

[0026] A representative manufacturing method of the 

30 present invention will be described using Fig. 2 - Fig. 7. 
A desired position of a sheet 1 having a display section 
2 is bent to the same shape as the top face of a key top 
element and pinched in a injection-molding die 9, and 
the key top element 3 is integrally formed by injecting 

35 thermoplastic resin or thermoplastic elastomer through 
an injection gate 8, and at the same time, a core 4 is 
shaped by passing the sheet at another position. After 
mold release, the resin key top 6 is fixed so as to cover 
the core upper part located at the sheet top face, to ob- 

40 tain a sheet shaped key top. 

[0027] It is advantageous to provide a hole 1 6 to fa- 
cilitate resin passing through the sheet during the injec- 
tion. In addition, a protection layer 18 (Fig. 13) was 
formed as necessary on the surface of the display sec- 

45 tion by applying a transparent paint, or the like. 

[0028] As the positioning for fixing the key top is per- 
formed by a core section formed on the sheet, the po- 
sitioning is easier than the direct fixing of key top to the 
sheet, it can be fixed precisely without using a compli- 

50 cated positioning jig or the like. Therefore, it becomes 
unnecessary to assure a space for holding the key top 
with a positioning tool around the key top, and key tops 
can be arranged and fixed on the sheet without space. 
[0029] Now, another manufacturing method of the 

55 present invention will be described referring to Fig. 2, 
Fig. 3, Fig. 8 — Fig. 11. A desired position of a sheet 1 
having a display section is bent to the same shape as 
the top face of a key top element, a separately molded 



3 



5 



EP1 139 363 A2 



6 



resin key top 6 and the aforementioned sheet are 
pinched in a injection-molding die 10, and the key top 
element 3 is integrally formed by injecting thermoplastic 
resin or thermoplastic elastomer through an injection 
gate 8, and at the same time, a core 4 is molded by pass- 
ing the sheet at the position of the resin key top 6, and 
the resin key top 6, core 4 and sheet 1 are fixed and 
molded integrally. After mold release, a sheet shaped 
key top is obtained. 

[0030] Respective members composing the sheet 
shaped key top of the present invention will be described 
below. 

[0031] The sheet of the present invention may be 
translucent or non-translucent provide that it is flexible, 
and films made of publicly known synthetic resin, or ther- 
moplastic elastomer can be used. Preferably, the sheet 
is provided with at least one hole as the position where 
the core section is to be formed, and the form thereof is 
not particularly limited and in addition to a round or 
square hole, it may be a simple cruciform notch. The 
sheet thickness is preferably 50 ~ 200|xm. Less than 50 
jim, the sheet often breaks when it is bent to the key top 
element shape, and more than 2G0u>m, the sheet be- 
comes less flexible, d is advantageously. 
[0032] The resin key top material of the present inven- 
tion is not particularly limited, and publicly known syn- 
thetic resin, thermoplastic elastomer, synthetic rubber 
or other organic polymer can be used, however thermo- 
plastic resin or thermoplastic elastomer are preferable. 
More preferably, they are translucent. When a predeter- 
mined character/pattern portion of the display section is 
to be illuminated from the back, at least the predeter- 
mined character/pattern portion is preferably translu- 
cent. 

[0033] For the resin key top display section, various 
designs can be used by applying a translucent paint and 
then forming the predetermined character/pattern in 
plain or outline letters, entirely applying non-translucent 
paint and the forming the predetermined character/pat- 
tern by laser processing, forming the non translucent 
portion in outline letters by metal plating, or the like. 
[0034] The material of the core and the key top ele- 
ment of the present invention is not particularly limited, 
and synthetic resin, thermoplastic elastomer, synthetic 
rubber or other organic polymer can be used, however 
thermoplastic resin or thermoplastic elastomer are pref- 
erable. More preferably, they are translucent. When the 
display section on the key top is to be illuminated from 
the back, it is preferably selected from translucent pub- 
licly known thermoplastic resin or thermoplastic elas- 
tomer. When sheet, display section and resin key top 
are fixed by heat fusion, the material is selected con- 
veniently. 

[0035] An upper part Shape of the core in the present 
invention can be cylindrical, prism, dome, or the like and 
not particularly limited, and any form that can facilitate 
to fit the resin key top by adhesion or engagement can 
be adopted. Further, the extremity shape of the tip sec- 



tion placed at the core sheet bottom or the tower part of 
the key top element serving also as pusher may be con- 
vex, flat, concave or the like and not particularly limited, 
but a convenient form can be adopted considering con- 
5 tact parts such as disk spring of the like disposed under 
them. 

[0036] The core section of transparent translucent or- 
ganic polymer is preferably formed using an organic pol- 
ymer selected from translucent synthetic resin or ther- 
10 moplastic elastomer, synthetic rubber. Among them, 
when the core section made of translucent thermoplas- 
tic resin is formed through at least one hole disposed in 
a sheet made of synthetic resin film, heat fusing integra- 
tion can be realized by forming the core section by 
15 pinching the sheet in an injection-molding die and inject- 
ing translucent thermoplastic resin in the hole position. 

EMBODIMENT 1 

20 [0037] Fig. 2 — Fig. 7 shows a sheet shaped key top 
of a first embodiment of the present invention and a 
manufacturing method thereof. 

[0038] A desired point of a polycarbonate sheet 1 
where a display section is printed is bent the same 
25 shape as a top face of the key top element, set in a die 
9 and compressed, and then polycarbonate resin is in- 
jection molded through an injection gate 8, to form a key 
top element 3 in the sheet bent section, while the sheet 
is pierced at another position to form a core 4. After die 
30 decompression and ejection, a translucent adhesive 7 
is applied in a concave section at the back of a resin key 
top 6 molded separately, decorated with a metal plating 
11 as display section on the surface and then adhered 
to the upper section of the core to obtain a sheet shaped 
35 key top. 

EMBODIMENT 2 

[0039] Fig. 2, Fig. 3, Fig. 8 - Fig. 11 shows a sheet 
40 shaped key top of a second embodiment of the present 
invention and a manufacturing method thereof. 
[0040] A resin key top 6 made of polycarbonate resin, 
molded separately, and decorated with painting as dis- 
play section on the surface is set at a desired position 
45 of a die 1 0, that is compressed, and then polycarbonate 
resin is injection molded through an injection gate 8, to 
form a key top element 3 in the sheet bent section, while 
the sheet is pierced to form a core 4. The core 4 upper 
part and the resin key top 6 are integrated by heat fusion, 
50 and taken out after the die decompression to obtain a 
sheet shaped key top. 

EMBODIMENT 3 

55 [0041] As shown in Fig. 12, a core section 20 made 
of translucent polycarbonate resin is formed on the 
sheet top face through a hole 1 6 provided in a sheet 21 
made of polycarbonate, and in a way to covert the core 
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section upper part, a coronary key top having a display 
section composed of chromium plating plated layer as 
a non-translucent layer 14 at the surface is fixed by a 
translucent cianoacry late base adhesive. Further, it con- 
cerns a character illumination type illuminative sheet 
shaped key top wherein a tip formed at the sheet bottom 
made of polycarbonate film of the core section serves 
also as pusher 19. 

[0042] Now, the manufacturing method of the EM- 
BODIMENT 3 will be described. 
[0043] A hole 16 is made in a sheet 21 made of flexible 
and translucent polycarbonate film and a core section 
20 made of polycarbonate resin is formed so as to pass 
through this hole. Separately, as key top, a portion 12 
other than a predetermined character and pattern sec- 
tion using acrytonitrile-butaziene-styrene (ABS) resin 
whose surface can be roughened easily as resin to be 
plated, the predetermined character and pattern section 
13 is formed using non plating polycarbonate resin and 
formed in two colors, then as a non-translucent layer 1 4, 
the ABS resin portion is p retreated with a acidic solution 
and a chromium plated layer is formed thereon as dis- 
play section, to form a coronary key top. The coronary 
key top is fixed by a translucent cianoacry late base ad- 
hesive so as to covert the core upper part, to obtain a 
character illumination type illuminative sheet shaped 
key top. 

EMBODIMENT 4 

[0044] As shown in Fig. 1 3, a core section 4 made of 
translucent polycarbonate resin is formed through a 
hole 16 provided in a sheet 1 made of polyethylene 
terephthalate film, and in a way to covert the core sec- 
tion upper part, a coronary key top 1 7 having a display 
section composed of coating layer of non-translucent 
layer as a non-translucent layer 14 on the surface is 
fixed by a translucent aery I base adhesive. Further, it 
concerns a character illumination type illuminative sheet 
shaped key top wherein a tip formed at the sheet bottom 
made of polyethylene terephathalate film of the core 
section serves also as pusher 1 9. 
[0045] Now, the manufacturing method of the EM- 
BODIMENT 4 will be described. 
[0046] A hole 1 6 is made in a sheet 21 made of flexible 
polyethylene terephathalate and a core section 20 made 
of polycarbonate resin is formed so as to pass through 
this hole. Separately, as key top, a coronary key top of 
polycarbonate resin is formed, a translucent layer 15 is 
printed on the top face thereof using white, green red or 
other translucent paints, thereafter a non-translucent 
paint is applied to the surface other than the back to form 
a non transparent layer. Then characters/patterns or the 
like are formed by laser light to make the display section 
and further, a transparent protection layer 1 8 is formed 
by coating, to mold a coronary key top 1 7. The coronary 
key top is fixed using translucent ultra-violet hardening 
adhesive so as to covert the core section upper part, to 



obtain a character illumination type illuminative sheet 
shaped key top. 

[0047] In the sheet shaped key top of the present in- 
vention, as the resin key top is positioned for fixing by 

5 the core formed in the core, the positioning is easier than 
the direct fixing of the resin key top to the sheet, and it 
can be fixed precisely without using a complicated po- 
sitioning jig or the like. Therefore, it becomes unneces- 
sary to assure a space for holding the key top with a 

10 positioning jig around the key top, and key tops can be 
arranged and fixed on the sheet without space. A high 
density arrangement of the key top, conventionally im- 
possible, became possible, and the design variation 
range was enlarge. 

15 [0048] In the present invention, fixing so as to cover 
the core section integrated with the sheet, having the 
display section, made of organic polymer film, a stable 
quality display section of characters/patterns or the like 
can be formed with a high manufacturing yielding, and 

20 a thin and light press-button switch can be realized with 
a higher freedom degree for key top height or shape de- 
sign. In addition, as for design processing of the key top 
display section, a variety of designs can be devised, as 
painting, plaiting or other processing is possible. 

25 [0049] According to the manufacturing method of 
sheet shaped key top, as a separately formed resin key 
top is attached to a core formed on a sheet, a sheet 
shaped key top having a key top provided with a design 
proper to the resin key top and a pusher can be manu- 

30 factured. 



Claims 

35 1. a sheet shaped key top, composed by arranging 
molded key tops on a sheet (1 ), wherein a resin key 
top (6) is fixed so as to cover an upper part of a core 
(4) passing through the sheet (1). 

40 2. A sheet shaped key top, composed by arranging a 
plurality of molded resin key tops (6) on a single 
sheet(1), wherein at least one resin key top (6) is 
fitted so as to cover a top of a core (4) passing 
through the sheet(1). 

45 

3. A sheet shaped key top as claimed in claim 1 or 2, 
characterized in that a tip (5) placed at the core 
sheet bottom is a pusher (19). 

50 4. a sheet shaped key top as claimed in any of claims 
1 to 3, characterized in that the core (4) and the 
resin key top (6) are adhered with translucent ad- 
hesive (7). 

S5 5. a sheet shaped key top as claimed in any of claims 
1 to 3, characterized in that the core (4) and the 
resin key top (6) are adhered by heat fusing. 
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6. A sheet shaped key top as claimed in any of claims 
1 to 5, characterized in that the core (4) and the 
resin key top (6) are made of thermoplastic resin or 
thermoplastic elastomer. 

5 

7. A sheet shaped key top as claimed in any of claims 
1 to 5, characterized In that the core (4) and the 
resin key top (6) are made of translucent organic 
polymer. 

10 

8. A sheet shaped key top as claimed in claim 6, char- 
acterized in that the sheet (1 ) is made of synthetic 
resin film and the core section (4) is made of ther- 
moplastic resin, 

15 

9. A sheet shaped key top as claimed in any of claims 
4 to 7, characterized in that a display section (15) 
is formed on the resin key top (6). 

10. An illuminating sheet shaped key top, having a 20 
character illumination type key top display section, 
wherein a predetermined character and pattern por- 
tion of the display section (15) is translucent, while 

the portion other than the predetermined character 
and the pattern portion is not translucent. 25 

11. An illuminating sheet shaped key top as claimed in 
claim 1 0, characterized In that the non translucent 
part (14) of the key top display section is a plated 
layer of metal plating. 30 

12. An illuminating sheet shaped key top as claimed in 
claim 1 0, characterized in that the non translucent 
part (14) of the key top display section is a coated 
layer of non translucent paint. 35 

13. A manufacturing method of a sheet shaped key top 
composed by arranging a molded resin key top on 
a sheet, comprising steps of: pinching a sheet (1) 

in a die (9), injecting thermoplastic resin or thermo- *o 
plastic elastomer passing through the sheet from 
the surface side or back side of the sheet, forming 
a core (4) integrated with the sheet, removing from 
the die, and fitting a resin key top (6) so as to cover 
the upper portion of the core (4) situated at the top ^ 
of the sheet. 

14. A manufacturing method of a sheet shaped key top 
composed by arranging a molded resin key top on 

a sheet, comprising steps of: bending the sheet (1) so 
to the same form as the top face of a key top ele- 
ment (3), pinching in a die (10) so as to direct the 
bent portion to the top face side of the key top ele- 
ment, injection-molding the key top element with 
thermoplastic resin or thermoplastic elastomer, and 55 
at the same time molding a core (4) integrated with 
the sheet by injecting thermoplastic resin or thermo- 
plastic elastomer passing through the sheet from 



the back side of the sheet, removing from the die, 
and covering the upper portion of the core (4) situ- 
ated at the top of the sheet with a resin key top (6). 

15. A manufacturing method of a sheet shaped key top 
composed by arranging a molded resin key top on 
a sheet, comprising steps of: setting a resin key top 
in a cavity of a die of the sheet surface side, injec- 
tion-molding a core (20) with thermoplastic resin or 
thermoplastic elastomer from the back side of a 
sheet pinched by the die, and integrating the sheet, 
core and resin key top in the die. 

16. A manufacturing method of a sheet shaped key top 
composed by arranging a molded resin key top (1 7) 
on a sheet (21), comprising steps of: setting a resin 
key top (1 7) in a cavity of a die of the sheet surface 
side, further bending the sheet (21 ) having a display 
section (15) to the same form as the top face of a 
key top element, pinching in a die so as to direct the 
bent portion to the top face side of the key top ele- 
ment, integrating the sheet and the key top element 
by injection-molding the key top element with ther- 
moplastic resin or thermoplastic elastomer, and at 
the same time injection-molding a core (20) passing 
through the sheet (21) from the back side of the 
sheet, and integrating the sheet, core and resin key 
top in the die. 



50 



55 



20 



25 



6 



EP1 139 363 A2 

FIG. 1 




FIG. 3 



7 



EP 1 139 363 A2 

F I G. 4 



8 




4 3 



8 



EP 1 139 363 A2 
F I G. 6 




EP 1 139 363 A2 

F I G. 8 





10 



EP1 139 363 A2 
FIG. 10 




FIG. 11 





11 



EP1 139 363 A2 
FIG. 12 




EP 1 139 363 A2 



FIG. 14 



PRIOR ART 




13 



